Partial English Translation of 
LAID OPEN unexamined 
JAPANESE PATENT APPLICATION 

Publication No. 2002-312772 

[0013], [0021] and [0025] to [0031] 
[0013] 

[Embodiments] Embodiments of the present invention will be hereinafter 
described in detail with reference to the drawings. 

<Embodiment 1> Figure 1 is a block diagram of a personal 
identification device according to the first embodiment of the present 
invention. The personal identification device includes illuminating 
means 1 for illuminating the face of a person to be imaged, a camera 2 for 
capturing an image of the face of the person to be imaged so that the eye 
of the person to be imaged is at the center of the captured face, a control 
section 3 where the illuminating means 1 and the camera 2 are connected 
to each other, a memory 4 and an eye region extraction section 5 which are 
connected to the control section 3, a density extraction section 6 connected 
to the eye region extraction section 5, a judgment section 7 connected to 
the density extraction section 6, and a density reference value memory 8 
connected to the judgment section 7, Further, a comparison section 9 is 
connected to an output side of the memory 4 and a registered database 10 
is also connected to the control section 3. The illuminating means 1 
operates under the control of the control section 3 and emits near Infrared 
rays. The camera 2 outputs the eye image (data) including the eye of the 
face, which is obtained by the image capturing, to the control section 3. 
The control section 3 allows the eye image to be stored in the memory 4 
and brings the eye region extraction section 5 in operation. 

[0021] Further, the eye region extraction section 5 A extracts a pupil region 
20 A, an iris region 21 A and a sclera region 22 A as in the first embodiment 
and further extracts a central region 27A associated with a central section 
27 of the pupil 20A. The central section 27 is bright since emitted lights 
are reflected by a cornea in the surface of an eyeball in a human eye, and 
hence, the density of the central section 27A obtained in association with 
the central section 27 is the largest (brightest) in the eye image. 

[0025] <Embodiment 3> Figure 6 is a block diagram of a personal 
identification device according to the third embodiment. The personal 
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identification device according to the third embodiment includes a density 
difference extraction section 12 in addition to the components of the 
personal identification device according to the first embodiment. The 
brightness at the time of image capturing by the camera 2 is affected by 
the ambient environment, and the intensity and change of the emitted 
lights from the illuminating means 1 . Further, the brightness of the eye 
and the region therearound changes according to the imaging distance 
between a person to be imaged and the camera 2. Therefore, there is a 
possibility that the density of the whole eye image captured by the camera 
2 is affected by, for example, the ambient environment, thereby being 
changed for each image capturing. 

[0026] In order to dealt with this problem, the density difference 
extraction section 12 operates, upon receiving the respective density 
values of the pupil region 20 A, the iris region 21 A and the sclera region 
22A (see Figure 2) from the density extraction section 6, differences in the 
density values between the regions and extracts the thus operated 
differences in the density values. In the meanwhile, respective reference 
values of the density differences are stored in a density difference 
reference value memory 8B. More specifically, eye images are acquired 
from a large number of fake eyes and human eyes, an average density 
value for each region is determined as well as the density differences 
between the regions are determined, threshold values thereof are set based 
on the density differences between the regions in the fake eyes and the 
human eyes, and the thus determined threshold values are set as the 
density difference reference values. Wherein, the same parts in Figure 6 
as those in the first embodiment are denoted by the same reference 
numbers as those in the first embodiment and the descriptions thereof are 
omitted. 

[0027] Next, the operation of the personal identification device according 
to the third embodiment will be described. When eye images obtained by 
capturing the images of the fake eyes and the regions therearound with the 
camera 2 are stored in the memory 4 and each part of the eyes is extracted, 
the density extraction section extracts respective density values of the 
pupil region 20 A, the iris region 21 A and the sclera region 22 A under the 
control of the control section 3. Thereafter, the density difference 
extraction section 12 operates the density differences between the regions 
20A, 21 A and 22 A and extracted the operated density differences. The 
judgment section 7B compares each of the thus obtained density 
differences with the density difference reference values stored in the 
density difference reference value memory 8B and judges whether an eye 
is fake or not. 

[0028] In this way, when the density differences between the regions are 
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used as decision criterions, it is possible to accurately judge whether an 
eye is fake or not even when the densities of obtained eye images are not 
fixed by the influence of, for example, the ambient circumstance at image 
capturing. The invention according to the third embodiment may be 
combined with the inventions according to the first and the second 
embodiments so that judgment with a high accuracy is enabled, 
[0029] <Fourth Embodiment 

Figure 7 is a block diagram of a personal identification device 
according to the fourth embodiment, The personal identification device 
according to the fourth embodiment includes a density ratio extraction 
section 13 instead of the density difference extraction section 12. The 
density ratio extraction section 13 operates, upon receiving the respective 
density values of the pupil region 20A, the iris region 21 A and the sclera 
region 22A (see Figure 2) from the density extraction section 6, the 
density ratios between the regions and extracts the thus operated density 
ratios. 

[0030] Threshold values which are set based on the density ratios between 
the regions in the fake eyes and the human eyes, that is, the density ratio 
reference values, are stored in a density ratio reference value memory 8C 
as in the third embodiment. Since the density ratios between the regions 
are used as decision criterions in the present embodiment as well, it is 
possible to accurately judge whether an eye is fake or not even when the 
densities of obtained eye images are not fixed by the influence of, for 
example, the ambient circumstance at image capturing. 
[0031] In the meanwhile, since the density difference between the pupil 
region 20A and the sclera region 22A, for example, is extremely large and 
essentially depends on the density of the sclera region 22A, there is a 
possibility that the density differences between the regions in the fake eyes 
are close to those in the human eyes in the invention according to the third 
embodiment, and hence, it is sometime difficult to set the density 
difference reference values. On the other hand, a density ratio in which 
the density value of the pupil region 20A having a large density is a 
denominator and the density of the sclera region 22A is a numerator is 
used in the invention according to the fourth embodiment, it is possible to 
clearly express the density difference between the fake eyes and the 
human eyes as a density ratio reference value. The invention according 
to the fourth embodiment may be combined with the inventions according 
to the first, the second and the third embodiments so that the judgment 
with high accuracy is enabled. 
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2A^tta-rs 0 

* 2 0 A, 2 1 A, 2 2 A<D**»5itf LTttffi 

»i>HSr 3 PJSI6*l^'5 0?"^ -tB bfc J: 5 t^»Bfc^ 
[0 0 3 9] 6 tOKWtt, JzR&Pm 1 ^ 

SrKttTfeiV\ IP*>. #««2 OA, 2 1 A, 2 2A 

[0 04 0] <*#«|7) HlOlt 7 OQfiA 

5 ^r^-T^ 8 (73**«5JffiUififl5 1 4 [cfUTSRP 
^^fiSmtE l 6 ^r«x ^ c i n ±m bfr. J: 5 

Sr^wb-cv^o *w*«rn, mmmMz^n^xmm 

b"C»i~Ci:{c*BbTV>5 0 HP*>. ^Pplil&^cttaiSP 
i 6tl *rSg*«2 l Acajfta^bSrffiBB^ftftt-^lft 
bT*^»iSWc«[S*Hi"^*o 

[004 1] ^JB««aBEW(C7< ^ y 8 F fctt, 

fcmmn&^m&wmt ic*<sv b# v hb t it 
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ro 0 4 2 J CCO«A«KB»aS«l-*JV^T, flMft£*tfcliI 
9 2 } - xmtik L TWfcBBilfl&a - ^ 

[0 0 4 3] *CO*«=«7tCj:tbH:, W*2 1A^ 10 

mmmmtvxmr^t^x^, fet, zyjEMzm 

[0 0 4 4] (tWJ8) HI llW:*ft2W8^fiASR 

#1 7 co*^^^r^p^^*aiffl5 1 7 tHicii as 0 r 

iiM£ttm^5 5±. SW^^ii?Lffi^2 OA, tt 

[oo45] ^B0Jfl«aw*wsi5 1 6 Ate. ^tibsa 2 

OA, 2 1 A, 2 2ACO«»Bft;*:SJIIWJft«i-aaftL 

Tttwr«s. ffin«w*tas*a«i 7n, 

[0 0 4 6] ^ft#0"!|8^J:n^ 9B«ffe&s»H*#* 

ami 7\zft^x&mmmktmmn%:mfT^^x 

BP**. #SW2 0A, 2 1 A, 2 2 A£>ffi[BjaiSftOJ* 

[004 7] <jWM?'J 9 ) 0 1 2 9 go<@ A»fc 

gi]^B^^;,^i^&£ a -co^AISSJffili*. ^ 
«7>JPH*R 1 A, IB, lCi, MRW*0»» 1 8 

bJSJ^gtl A, IB, 1 Ctt^ *|xWl***iftdft<Z> 
ytfrMMU ixft mm^&ti Ate^S^&fSlftU 
l B ttiE*^ttfcf»»t L s 1 C Hat* 

[0 0 4 8] ^tti^x^tA^ttirte, "T 



2002-3 1277 2 

16 

aiA, ib, 1 c&^comxi / m£ j &&kMc 
[0049] its^e^ ^ y 8 ^iis *flBn^so* 

1"-5«SS^*SW(£Lli;M J a**ffl:L2 (H3» 

ib, ictcai^«iai»#o«*a«t, ^ys 

[0 0 5 0] <ftf£M 10) i!3 1 0 £d# 

*BE«a^J3e*ffi^>tftWiaT?*>S a Bfcfcwr, 3 0(1 
Se»»#tOBlS:*LXV>a o ^ cost 3 OSr^frfc LT^: 

(Dw\Mte&mm^fk 3i, 32 timm^Mm * tvo 

A^BlttftffiWiSSr^firUTV^ao t£o 
if t^»JH3tAi±»^ftffit-J: 9 9 3 SfMi-SW^ti 

[0 0 5 1] r cr> J; 5 ^iWttlt^ / 7 3 3 ^ i 9 IB 
3 02fct«:^HfflS:lWfei"-S t . H14 ^^ti 5 \^ 

mmik±^tt^x^<oi$^(DMt&3 4 a^sws < , » 

»9 cr>BS^O«^ 3 4 B £^ < °* E9 - ^ 69 ^ 

^M3 4 BC0»flf^S««E3 4 A(Om&£ r ) *>'h£ 

t . »^tt^0M®#_h^*5V^TS&^cr)ffiJgc 3 4 ACD^ 

A^/j^ < ^ 9 s m*) <omm 3 4 b coms^-a^ < ^ 
[0052] ^mm^mxn, mm^m 31, 3 2 srna 

ltt^SM^7 3 31- J: OR 3 oav*^fflaa«r«» 

L, #e>nfcWBBHffllLCO#«*jE3 4A > 3 4Bcr>IX^« 

II) i:fU^"r^ a ^Jt^BiJBI*±OBIS:JblELfc 
©*»©S*3 4A ) 3 4 Bi^jftS^iCSni:^* 

[005 31 B15I1 *IBM*«feS:3l*^4*:*0« 
A«KB r JJS«^ a ^^ia-t , a)Sc r<7>«A«8U3S«ii, 
B 1 -e^ftftW 1 co«^^c. 1 S&t^ 

^MftWtH^l 9*H»ATv^a 0 AHR«]»«B1 8ttM« 

3 cowjiw-eww^a 3i, 32^^ m^xwm ^ 
z 0 ^^733 ttfrmm^&t 31, 32 ^fiaKrf 
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[0054] agsetetttase 5 a&mmiMtma&iiwm 2 

OA, IX^M*2 1 A&rj%mmm2 2A«*ttlt«o 

ttftttWffi e tt, — #<^BBiB^#«* 2 o a, 21 

OA, 2 1A, 2 2Ai, 5(^111 

[0 0 5 5] ~ l^^ttlMKl 9fe #iIPS«#iC 
S*2 0A ? 2 1 A, 2 2A&^^««tC$J#JU » 

ft^k ^Km u < ttHi*l*JbcoiK t WJ&f * 0 
[0 0 5 6] *«W*ffit-*5i-^T. — otoBBSMfeSrBtf* 
Lx r co|g[Ij#<OfWc 3 4 A, 3 4 B £r 

1 ] *«W^*(*5W l t«««LAJ»Biafi«^^n ^ 

[114] &^2<DfiAiS^^a^y^^^iii~e$>-So 
[05] m&^<Dmm&Mi&mc^mx*zb& a 

[06] A^ftl 3 <?)lAlllBBai<o^n # B^S>5 a 

[07] ftwy4^mi^usB^^^^^0"efc-6 o 

[08 ] ft#^5<0«A«SB'flE«^» s^H"?**. 
[H9] fl*W 6 oSiAIWaSltO^a y ? BtfcJc 
[110] mft^J 7 ^A»i^7n s, ^ Hf* 
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1 3 g&Kitftjsw 

14, 1 4 A i£Sm#ttfcb|tE 
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30 16, 1 6 A ?SffiH^*5[tl 
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i s mwwmt 
i 9 ^s^ttimfc 
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